Device Configurations. The hybrid devices were fabricated by transferring high quality Bi 2 Se 3 nanoplates onto monolayer graphene flakes, followed by the deposition of patterned Cr/Au (50/170 nm) electrodes ( Figure S1 ). As shown in Figure 1a , the applied bias current I flows from the bottom graphene (Electrode 1) to the upper Raman spectrum in Figure 2e excited by a 514 nm laser clearly indicates the nature of monolayer graphene, as the 2D peak to G peak intensity ratio is larger than 3 : 1.
RESULTS AND DISCUSSION
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The Raman spectrum of a Bi 2 Se 3 nanoplate is shown in Figure 2f . The pronounced two peaks located at ~131 cm -1 and ~174 cm -1 are assigned to 2 and 1 2 phonon vibrational modes, respectively, which is consistent with the former report.
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Transport through the Graphene-Bi 2 Se 3 Interface. The Cr/Au electrodes form ohmic contacts with both Bi 2 Se 3 and graphene; however there is a potential barrier at the graphene/Bi 2 Se 3 interface ( Figure S2 ). Figure 3a shows the junction resistance R j increases with decreasing temperature, while the graphene resistance R g shows a very weak temperature dependence (See supporting Figure S3 for more R-T curves measured from other samples). Apparently, the junction resistance R j shows different features in the high temperature region and low temperature region. At high temperatures, the over-barrier thermionic current dominates. The number of thermally excited carrier can be described by
, where  is the barrier height, and k B is the Boltzmann's constant. In other words, R j is exponentially sensitive to the reciprocal of temperature. 12 Thus the Arrhenius plot of ln(R j ) vs 1/T is presented at high temperature (Figure 3b) 
where T(E) is the tunneling probability and the function ( ) is the Fermi-Dirac distribution function. In the low temperature region, the integral energy can be restricted to the range between and + eV, where is the chemical potential. 
